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m7^1}mz^D\>^x(Dwm^^^^mmmi>l>^t^mm%i^ili)m^bx^^^^ 

Itt S Mff «rig ^; z /ly 7 r i: , 

mm'f-'^^^MfMox. z.iMs^ib^mb:^oht^mm'f--^(Dmi^mmi 
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ny\£a.~^ ^mmm\zm^-t^mmmw.. 

smmo^nyifa.-^ mBmm izm^t^ jsh^So 

^mm<^mz-D\,^x<Dy^uy \^mmt>^<xifi/y ]^iz^-oxmn^ti?>. 
M^^sm^(Dziy\fa.~'$[mmmmizmBt^mmmm. 

w^^3 7j;mm^m5(D^m'^izmm<Dmmmwt:^t^'7y^^ • :^^^ym 

[0 0 0 1] 

ZOmmit. -mmzit. nyy^a.-^ - f^y ^ (CG:Computer Cr 

aphics) }cML, i^^^^mz\%. ^'mif^m^^m.ws-^hfz.^(jymmm.^(j^:L 
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[0 0 0 2] 

CAD (Computer Aided Design)©:$}•gf^Cfe^^Ttt, -y-- 7x7.^ V U FfC 

^•oxmrn^titcS JkTt^i!^ (object) x\t3 ikTtMM^ -^^^^vy^ft^ztff^ 

®®(screen)±{C^||^T'3^||^®fe€>ife*fc^O< yfe(f^ri:«, 

u>^^i:^.^9^$tlTv^§. CG{cj:€>3rj>c5t^^«, '^y'Vyiftvy-iCvyif 

[0 0 0 3] 

zi® l/>^J^*u>y©Jig^c^v^T^i, mm) ^t^x% 

Ki:^sIl^J:e»^C3S||^Ciav^?^T'S31$-&Sfci?). (shade) ^^^©^^t. 

I^-&V>, KM. Sff, )tagic i:^!^ (shadow) ®T'^:R^, Mffljb^^0)fc0 

[0 0 0 4] 

3 rj^7C®<^fl£^^;b^ ^ 2 r^^0®#$ra0gM"r'^S®ffi(screen)/sK^$ tl 

J ) ^C«o'V^T, m.^,(view point)XM^tfi^[:.>*^e>®^miS^ (^^ti^W) 
cfcoT, Xtt, MPm^,(infinite)X)^e)®TO*OT^CJ:STOS^^CioT, 

[0 0 0 5] 

^'JStiSi:e>(C»$nT*^$ti-5:ii:tt> :R#:6<j;ti5^{C«, (1) 

W : Write) ri:(Z)^^{Cj:o T, XI*, (2) * tVt^)/ :7 T^^*i: LTfflS^tlfe 
l31ifI^^C|H'i$tlTl^S®^x-^S:^*^l^it(R :Read), -e®^^5^tffi$ tiT^ 
®iEx-^S:iIIXL(M : Modify), ^©to^tlfelfl^x- iJf ^*^iitf (W : W 
rite), z:i:*^^yig$ti-5ri:{cj:^RMWi^->f ^;i/{C<koT, ^iff^tlSo 
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[0 0 0 6] 

r(Dj;9^W$:t€>{C$)fcoT, **#M (CM (hidden line)M5S (remova 
O'^MChidden surface)M5fe (JgAT, MM^ilBSt) 5: ^ il A^T't S# 
5ST'$>oT, ft^)^^<^^JMS4^TV^§^^i:LT, Z A «y 7 r (Z-buf f er) 

[0 0 0 7] 

Z A 7 T ^ S: M V ^ Jfe ^ ^ ^ ^ 3& ( op a qu e ) -fe 0 Jjji M t ^ T ^ »J fi T t ^ < ^ 

^ (semi transparent) (C^il^ Sr^^t" 3 il {C J: U ,* 1" f^S t |bI^ 

[0 0 0 8] 

;6'5$>^c r<Z)#^-e(j:. ISlf-r^ttl^lsOfe (s r c_c o 1 o r) ge^C^H 
®§tlTl^Sife#:©fe (d'e s t_c o 1 o r) t\Zl^hX^WiA, B I:^|V^, 
irfe^-fe (color)l:, color= AXsrc_color + Bx 
dest_color. (Cj:oT#fi?)^„ J: »J:Rftfi5{C{i, ^(C^gH^tlT 
tl^®^ (d e s t_c o 1 o r) -^MWh (R) , ^^mWO)^ (s r c_ 
color) {Cj:oTiIIXL (M) , ir^t^l^ (color) ^m^Thtl (W) 
:i^l{Cj;oT||^$tl,So (d e s t_c o 1 o 

r) irfe^fe (color) tCgt^t>oT^S^$tL-5:ii:(C?fcS„ 
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(Dmt:Lf£^ (color) ^(DiaH^t. «A, B ©*WfC 4: o Tfm$ tl-S-c 
[0 0 0 9] 

(a>^l/:/K) i:LTfi/lT®tfiL^ (l) 7&^-^^Cj:<M$4^TV^§„ 
[0 0 10] 

color= a X src color 

+ ( 1 - a) X d e s t_c o 1 o r (1) 

[0 0 11] 

^.^JC j; y ia < MX. S i: v^ e) #-14 S . 
[0 0 12] 

t^^oTZ:(Z>^STiEfiilc4S3gMm$:^Tfeo tfSi:, ffi$fe^(inethod in lis 
t priority) $:$rJM-tei2^StCiie)4x^= t^it)*., #J«c$:rL— ff®m.^.5&^^® 
SSItfCioT (■t^t>t.*^?t;^fHl(^^$fC4:oT) y- h (sort) 1-^3 iiC 
J:oTfgliit^$M®M^li^(priority)§:^j?)T, ^©ft^feWMfeU 7> h (lis 
t priority) 5: f>^mLfe±T% MV^^A^e)|i{C^gl^t•^>^^:^g^Cig&fl^„ 
[0 0 13] 

^m^mti'^u-^ntj^\'^(Dx$>^c 

[0 0 14] 

Z(DJ:^iz. :i-mzm^^Jt'^i5:m^UUt^t\>^^Mmz^^^xmS>9.^^ 
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\Z'D\\XV~ht^f=.mz\t. nxlog (n) }l\^o%mWiMW:h 

[0 0 15] 

irUMt^zt\zimmff^$>^. mz. «©gsffiffi^li^bTv^ss^, a 

MS#(Cy- hi)^£ymt^J:^X^X. 1280X1024 tf -fe;!/®® 

m^mmLtc^^izit. ±mf£^mmm(D^Tit. ^it'^mmzm^^ti^ti 

[0 0 16] 

±^m(Dfji\i^mmifiiz^\>^xmM,^mzazn/y^^ y^mMi3^x^^0X:&ti " 
9m^t^7-:r^)}r-yBy\ziB\^x\tmM'^^i)mW:hr^'oX<^fz.^. v- 

V ^'mhw^vmis^%'^x^h.\t^t>^xn-t tv^„ 

[0 0 17] 
[M5:^^1--Sfcfe®#^] 
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[0 0 18] 

'i$tiTv^§^^T^'»$g^ Critic LT, z:^:&^e)fi?]lfUJ:^i:-t<g>®^7^-^® 
[0 0 19] 

[|§^coilig0?^ffi] 

mnt> ny\izL-^ff=yy^ v 7.<Dm'^^t ^t=.^<DJ\- F-^^xr^^?: 
^to Z.ZX\,t. 3£^*%)#jSl:LTVN5%;®i:LT, (CRT:Cathod 
e-Ray Tube) X^- ^(DVyUvi/a. ti^7t>tl^ ^X^Xdp^^CRT (raster 
monitor CRT) 1 0 iZ-D\>^Xmmt ^i)^. S^#lC<iloT, IK^S^^*(LCD 
: Liquid Crystal Display) ^®ffi©^^^g(Cg^^;iT#^€> ^ tt^fci?) 
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[0 0 2 0] 
[0 0 2 1] 

^1 6{Cjge)tlTB!fe^#-^«il$tl> CRT l 8tCj3V>Tm^-lf-A«e>4x 

T^g?^±$:M$tiT, mm u^y-» 1 2icmM®0?^'»i6*'^«^$*i 

[0 0 2 2] 

=fo t If ^ -fe §:|f ra{C J: U ftB Z A^y 7 T 2 6 tC J: y ^,ffi 

^mLxyv-J^AyyrKm^jltn^. 

[0 0 2 3] 

t^6X\ ZA^yy. M^a, raM> S/x-T^-f CPU 
i:li^irLfcy^7>r ^y ^'T.^MO^'^^^r ^y ^:^>^n-fe^yi^-5:%offi3i^*7 7 
^ V^T.' r;^-fevl/-^(accelerator){Cj:oTMt'ez:i:=t>T'^-g)o 
[0 0 2 4] 

igstt, ^/*9 7^ ^y^;^M.®l:l|3S-rSii>lfa-^(DT-^7"^7 5^^0S^ 
7l/-A7t-/77 1 4fe'(-t?:ifot)©T'^-5. ^-Y-ZBli, h 
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r=.^0X'^^o ^^•:^c\t. uy^^vyif:i.ypy2A0^^/\-\^^:nTitL 

[0 0 2 5] 

iz ij- ^Slli^^tt, fc ® it«« i: Sir^'^MiStc tl^t S ^ i: *^T' ^ 

0^l85:^to>'l/-i^7^y7T5:^i^Tv^^^^^, ^>f:/A, ^>f>^B. ^-f-;^C 
-So #ic. A- F'J7xT{c<fc§M?§*>5:t)^a-/l^>F©MI:%t3^>f >^B^ 

[0 0 2 6] 

mm^4¥mz{Jr^rjt<xmti. 

[0 0 2 7] 

^^t^i)^'Sf)Htnmm^(D^miz^<Bmhrj^\<^ti'^x&^o t-^fc^, 

-^hZ7l^y7Tei-?-rfe6, t\t^oZtKMmbX^^^o 
[0 0 2 8] 

Z A ^y 7 T m<D^miz ^^ T «> ]i<!*:3Sir ?: v^ ^ ^ ® Jglii0 & {c ^ © 
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[0 0 2 9] 

x^^ii\^vW^^> Z7ivy7(D^§\(D^>( ^y^^^^-D^a:fiyy F$:ffl 

\>\r=.^mm^Bo)^'i^izr^^izm^'^i^-^xm^t^o z(Dz.inz^'DX. y- 

h v^ e> M^-e ttfe o :^ % ® CDMtc «^r^ 5: S b T ^^ fc^WM ?:#!«& -r ^ 

z:t\zm^Lrz%0X&^. 

[0 0 3 0] 

e»#x.;&»itTfc3(>\ mmmiz^h'fm^<D^nmmzis.\'^^mmm^^nyt=. 
i^izmmx^^t^xhn^&.r(D^^i7im3izmubx^^o ^ti?)^, :3. 

[0 0 3 1] 

§ =fej 0 J; y % £ < {c M ;^ S V ^ e) #-14 J: ^ . 

[0 0 3 2] 
[0 0 3 3] 

-&s:l^v^T, 7f^mmizti^i}^t>^'ray^]yy\^^tixm^-^h^o 

[0 0 3 4] 

T, p^r0^of£3mmz^^•yr^•7';vi'/i7.mM (^mm^^ommizs^m'^^ 
6(Dx ^'^ji^/^T.^mmmmi t^mt^) iz^^xm^x^^^ 

[0 0 3 5] 
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[0 0 3 6] 
[0 0 3 7] 

^ (1) \zj^-oXzflyy\^bX^^<o zom^KZAyyroMm^noo 
[0 0 3 8] 

[0 0 3 9] 

X\ A°7. 1 :?3rM 3 ®#AX®#ffi§: $ ^ tcpaucfi^ b T va < „ 
[0 0 4 0] 

i^m'^^^^n^ztizfjii). zAvyr^mifttuzMmbtzmtfjt^. ax 

[0 0 4 1] 

7^°:^2{C^V^Ttt, ^^^^#^*:fe'lt^^aat-5o Z 7t 7 7 {C j: § 
kn^^f£tf^^nW^ (1) {Ci:§ayb>K$:^fV\ Z /Vy 7 T^Hitmft)^ 

'^-ox. zAyyrizjii^mMm^iziii). 7i7.ixmm-^tir^^mm^i^ 

^ j5:< iz:& ^ i^i^fEi-j iz-D \>^x a -fuy]^ t>(DX$>^o ZA^yy 7 ti^ A 
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M h fc^^g^^ W J: y iff < {c § 4^M^^##:Jj:m{c y'vy y^-^ti^^tiz 
[0 0 4 2] 

m fit ^ ® M ?: ^ ^ b T V ^ 2> „ 
[0 0 4 3] 

®?i*5:^TV^^*^^ltW^ (1) {Cj:Sayi/>K?:^TV\ Z A^y 77(D3lif% 

4x e> 0SgM^{i J: T =feM^ a >^ 1/ > F $ tife. 
[0 0 4 4] 

[0 0 4 5] 

m^'^^Lx\>^^ti'^x$}^o 

[0 0 4 6.] 
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[0 0 4 7] 

rz:T% RMW-9->r;J^;i/^®M3ST% r^gHf ■5(draw)j :it.^}£(D^z)izm 

nx'^^Mz-D^^xwim-t^o lie felts ^g®^±^ <^^-rL%R, MstKw<D 

llffttiiJJg.y fcfcX, 7N°X2{Cfelt-5ffi®i:AX3lCfe»SjgH'^-a, 3g 
(gE^C^@li$tlT^^■5tl#:®#!. (d e s t_c o 1 o r) ) i:, 3tl 
*^e)^g:l•pi:•t S^^Jgrn^i^-fe (ISWt^^McDfe (src_color) 

[0 0 4 8] 

^:1T% <fcyA#:e5^M^bT, yfmmmi^A. 4^MWB, 4iM«#:C 
, i:^^ofe3o(Z)^gH1-^t*f*7b^^)S^■^S:li^•t5o if^y>(yif7.mm0 

So 

[0 0 4 9] 

t>t :itizt^. &.r. A, B^xSC<D^'D<DmWiS^nM.ti^h^xmr^^)'^^f=. 

%^\z-D\^x^mt^. 

[0 0 5 0] 
AX 1 T'^ASrlSB'tSo 
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[0 0 5 1] 
[0 0 5 2] 

mmm^B.hitAtBtt>m^£^ztizfji^^^xhi}. B(D^:^izAi!f^M.^ 

c<D^:^izBt)m^^^oKmm^Mo mmmma ciiAtctf)m^j^^zt. 
izf£^Mx&<'}. c(D^:^izAif^M.^6^oizmm-^ti^o $^{ctt, mmm 

mahc\tA, BR'[^C0±Xi}m:^£h^^X$>*). A<Dm:^lZBi}^M,XX^ h 

tcBc?)iff^{cc*^M^^<fce)}cM$ti5= zti^oo-hmmmmh c 

Jgca b c !^WAtmtjt^ZiHZfj:^f)^EoPiz^-DX. S^jtcMB 

[0 0 5 3] 

igSfCti, C<B<A0m^^'^^. A, B, C©3o0ifeftlC^D#-5^T 
(DfiSM^Sr^LTV^So fj^ii. C<B<AP^^(Dm'^^Z^D\t^Xit. m^iz^L 

[0 0 5 4] 

B<c<A®#-a- m.^.i)^^Bff^m%i&<. Aif^m^m^^m^) : 

7\°:^lT'liA$:|g®1--5, 
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[0 0 5 5]" 

l"ettA$:MfSo 
AX 2 T' B ® *i ^ 1/ > K S tl, C « A IC^, $ tlT :/ U > F $ tl^ 

M^ilL/T, B0^5{CAjb^$)-5J:e){cM^-5o 
[0 0 5 6] 

C<A<B®^^ m^.ti-^^Ciy^m^7&<. BJE)^M=foM^^»^) : 
7\°7.1T'tiA§:MtS<. 

A7.2i:\tC(Dfy-:flyy F^ti, B ttAlc^.$tiT>^l/> F$4x^v>e 
AX 3-ettC®^^^l/> F$tl, BliA{C^.§tlT^l/> FStl^V^c 
M^i:L/T, C®^5{CA*^^-g,J;e){cM;i-5o 

[0 0 5 7] 

It-ttASrMI-So 
A 7. 2 "Tr M IS H $ n V A „ 
AT. 3 T?M=fe)|gli$tl3&V\„ 
^^^L/T, A©^j()^^^$tlSo 
[0 0 5 8] 

A<C<B0^^ (^.^^.*^&AA^ft=foi£<, B*^ft^^V^^^) : 

.A°X 1 -eaA5:igHt-'5 = 

AX 2 7fMfeM$tl*V\o 
AX 3 $ tl?5; V ^o 

[0 0 5 9] 

a±(Dmxi,t. A^mwzmmLx\^^t>K yfrnm^^mmtAT^nziB^f^xm 
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[0 0 6 0] 

®*T' a^\yy K&M bfct)® iCJt/^T, Ma®firg||^7b^^fctl-g> J: C) IC^ 
[0 0 6 1] 

[0 0 6 2] 
[HI] 



[1] 

[2] 

[3] y-h^MP^ 

[4] )j-h^^mm 
[5] 'T'ji^/iT.^mm 

[0 0 6 3] 

iUA^e^jfc^, [1] n [2] 



Ky^-^-^ 1 
8. 3# 
8. 3ipj> 
2 7 2. 8 
2 8 1. 1 # 
15. 0# 



'<>^V-:J7 2 
6 4. 6 ifj? 
6 3. 9 # 

7 6 7. 0 # 

8 3 0. 9 # 
12 9. 2^ 

a PH I GSS:M 
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Lt^g®LTV^S„ graPHIGS ( g r a P H I G S (i, IBM Corp 
. ®^Hfej:y^-e®fi6©H{Cfet-t6M) it. 37^^ (3D) graphics 
API (Application Programming Interface) I S (Standard) 

T$>'6 P H I G S (Programmer' s Hierarchical Interactive Graphics System) 
^ I BM^t*'f||g(implement) Lfe=fo©-e$>-5„ [2] liV- h S:^?t)^V\#- 

MXTVN^o [4] iCoVxTtt [2] + [3] ilU^t^ZtXMX\^^^o 
[5] ra^/?®gr a PH I GS$:*|§H^(Dx';i/5"/t>^^^TOS*^T'^'5J:9 

[0 0 6 4] 

[1] i: [2] i:T'{i#- (10®) ^i^X^mi)mti0izMbX, 
jifl§$4TTV\-& [5] T'liAX i;!fM3®3[lI®>'\°X$:<g*Si: tTV>5=fo®(Z), 

x%. m%±(D^W:mWi^u-Dtcmmtn^^ (^fy^^^f^r^-f) mm-^mjt 
mmmmt(DniLt\f^z>^.x-['^izm&i)'^m^tix\>^^. 

[0 0 6 5] 

m'7lZm't^Z>tj^m%ti'^t>f}^^^0iZ. graphics 

AF KD^fj^^-f. r-fv^-^y^y ' u^Mz^\>^xMMt^zt%'^mx 

, AP I $::;^t-Sl^ai:LT®T>^U>?^-^/^> • UKMzi^i^^X^MMt^Z 

t^x^. ^m^x$>tiit^mmm^f£:&mxm^t^ztfy^x^^. 
mi] 

:^it7.^^yCRT<Dmm^mtmx$)^, 
[02] . 

yiy-i^7^^yy7izm^ti^^^mmmm^m^tx(D-'mmj^^^y^ 
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[03] 

[04] 
[05] 

:f^«#A, ^^W#:B. ^Mtf^C, iiVN^) So^Mt'^t^fa® 
^^CoV^T, *|g^(Z)^^T'^-g>;\°;^ 175M3 $:ffiV^TA, B, CCDJIiT'Jwiifb 
[0 6] 

^Mtf^A. 4^3gTO#:B, 4^MWC, i:v^e> 3o©^gM1-^^>^^a^c 

tmx$>^o 

[07] 

graphics AP l<D^fj:^t. T^U>^-i/3>- 

[=^#©m^] 

10 ^7.^X^^>CRT 
1 2 Hffi (;^;^U-» 
14 7l/-A7'?^y>'T^^ U 
16 C RTn> h 

1 8 CRT 

2 0 ^^f'-^ 

2 2 >:;:t;)i hyx>t;> 
2 6 zAvyr 
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1 
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[02] 



20-: 




22- 



24 



14 













r 
















r 






i 






r 




-A 





-26 



2 
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[03] 



CPU 



CPU 



CPU 



:7U— A 

14 



2 


2 




r 


24 




r 


14 



24 



A 

14 



(a) ^-TT/A (b) ^^3^ (c) ^^::'"C 
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[04] 



: 

^SW^Ciatt:/£ 1+ * Z 7 7 T J: S 



▼ 

/<X2 : 

c roJi^ic Z/^'yyr ©MSriiff *5<f 



/«;^3 : 

ISli}fi£$ffL>3B:A<b5f-miE (1) IC 
Cfl)S^icZ/v>7 7(D5grttT5c 



[05] 




abc 
ab 
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C < B < A 



B < C < A 



B < A < C 



C < A < B 



A < B < C 



A < C < B 
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r 



I 




CRT 
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mm] 
[mm] 

1114 
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WiEmm] 



mmxit^m] 
[^^xit^m 



390009531 

7:^ViJ'^Mmi 0 5 0 4^ -a.-3-^j^\ y- 
100086243 

#^;fim:^?nT^T«ra 1 6 2 3 1 4 H*7-f 
100091568 

#^;ffm±?nmTara i e 2 3 1 4 H*7>f 
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